Interoceptive awareness involves several mind-body dimensions and can be evaluated by self-report with the Multidimensional Assessment of Interoceptive Awareness (MAIA), which has been translated and validated in several countries and is being used in research and clinical contexts. This study systematically translated the MAIA with six additional items using a focus group and evaluated its psychometric properties in a respondent sample of 204 Portuguese university students (52% females; M ¼ 21.3, SD ¼ 3.9 years). Based on exploratory factor analysis, we refined the tool into a 33-item version and tested it in a separate sample (n ¼ 286; 63% females; M ¼ 21.3, SD ¼ 4.7 years). We then conducted confirmatory factor analysis and examined test-retest reliability and convergent and discriminant validity. We confirmed an acceptable model fit for this Portuguese version (MAIA-P) with 33 items and seven scales; it showed good construct validity and acceptable temporal
Introduction
Interoception refers to the conscious and unconscious perception of our internal bodily states (Craig, 2008) . Interoceptive ascending neural circuits allow visceral sensations, such as heartbeat, thirst, pain, and gastrointestinal discomfort, to provide the basis for subjective feelings and emotions and can become conscious (Calı´, Ambrosini, Piccon, Mehling, & Committeri, 2015; Craig, 2008) . Over the past decade, the processing of interoceptive sensations has been shown to play a key role in human affect and cognition and to be of major relevance in the study of mind-body approaches and human health (Ceunen, Vlaeyen, & van Diest, 2016; Farb et al., 2015; Khalsa et al., 2018) . Considering the importance of interoception for biological homeostasis, emotional and attentional regulation (Craig, 2008) , and the integrity of an embodied self (Tsakiris, 2010 (Tsakiris, , 2017 , clinical research and therapeutic interventions require a valid measure of interoception and its multiple dimensions (Duquette, 2017) . Several authors (Calıé t al., 2015; Garfinkel & Critchley, 2013; Garfinkel, Seth, Barrett, Suzuki, & Critchley, 2015; Khalsa et al., 2018; Mehling, 2016) have made important efforts to distinguish various dimensions of interoception and to agree on a common taxonomy: objective interoceptive sensitivity (accuracy), self-reported interoceptive sensibility, and interoceptive insight (confidence; formerly awareness), operationalized as metacognitive awareness of interoceptive accuracy. Mehling et al. (2009) examined the psychometric quality of selected self-report measures related to interoception awareness. These authors reported that the majority of earlier self-report questionnaires assessing interoceptive bodily awareness lacked known systematic development (e.g., Body Perception Questionnaire; Porges, 1993) , were insensitive to intervention effects (e.g., Body Responsiveness Questionnaire; Daubenmier, 2005) , and did not take into account the important role of attention styles and regulatory aspects of interoception (e.g., Body Awareness Questionnaire; Shields, Mallory, & Simon, 1989) . Considering these limitations, Mehling et al. (2012) developed the Multidimensional Assessment of Interoceptive Awareness (MAIA). The MAIA is a questionnaire able to distinguish between different interoceptive attentional styles that can be adaptive (referred to as a receptive, mindful awareness attitude according to Kabat-Zinn, 2008) or maladaptive (e.g., anxiety-driven) in processing interoceptive sensations to regulate emotions and behavior. Thus, through a complex systematic process that involved expert focus groups (with investigators, body awareness therapy instructors, and patients); individual interviews; evaluation of prior instruments; and a refined conceptual framework, Mehling et al. (2012) developed the MAIA questionnaire and fieldtested it with instructors and students of mind-body therapies, using multiple validation methods. The original MAIA comprises 32 items on eight scales, conceptually organized in five dimensions: (a) Awareness of body sensations (Noticing scale), (b) emotional reaction and attentional response to sensations (Not-Distracting and Not-Worrying scales), (c) capacity to regulate attention (Attention Regulation scale), (d) awareness of mind-body integration (Emotional Awareness, Self-Regulation, and Body Listening scales), and (e) trusting body sensations (Trusting scale). Interoceptive awareness as conceptualized within the MAIA is comparable with the construct of self-reported interoceptive sensibility as proposed by Garfinkel et al. (2015) . It is important to note that the MAIA has recently been used for research in clinical samples of persons with eating disorders , posttraumatic stress , chronic pain (de Jong et al., 2016) , depression (Fissler et al., 2016) , alexithymia (Muir, Madill, & Brown, 2017; Zamariola, Vlemincx, Luminet, & Corneille, 2018) , and autism spectrum disorders (Mul, Stagg, Herbelin, & Aspell, 2018 (Baranauskas, Grabauskait e _, & Griskova-Bulanova, 2016; Brytek-Matera & Koziel, 2015; Gim, Sim, & Cho, 2016) , and most studies have found low internal consistency in both Not-Distracting and Not-Worrying scales. The NotDistracting scale relates to the emotional reaction and the attentional response to sensations and assesses the tendency to ignore negative body sensations such as pain or discomfort; the Not-Worrying scale assesses the tendency not to experience emotional distress with such negative body sensations (Mehling et al., 2012) . In addition, these are the only MAIA scales with reversed items. To address this internal consistency limitation, Mehling and collaborators provided six additional items, which were included in this study. As there was no interoceptive awareness assessment tool adapted for use in Portugal, this study translated the original 32 items of the MAIA and the six additional items and assessed its psychometric properties in a Portuguese population.
Method

Participants and Procedures
This study was approved by the Ethics Committee of the University of É vora, Portugal and was carried out in accordance with the standards set by the Helsinki Declaration (General Assembly of the World Medical Association, 2014). The validation procedure of this Portuguese version of the MAIA included three key steps: (a) a systematic translation with a focus group, (b) an exploratory factor analysis (EFA) of the MAIA-P, and (c) a confirmatory factor analysis (CFA) of the modified MAIA-P. A total of 497 students from the University of É vora (Portugal) participated. In the focus-group phase, participants were seven university students with similar sociodemographic characteristics to the ones of separate participant subgroup Samples A and B (M age ¼ 23.3 years; 86% females) from different curriculum areas (e.g., psychology, sports sciences, psychomotor therapy, arts). Sample A was composed of 204 participants (51.9% female; M age ¼ 21.3, SD ¼ 3.9 years; age range ¼ 18-43 years) who completed the first version of the translated Portuguese MAIA (MAIA-Pa), including the six additional items for the two scales with low consistency reliability in prior research. Based on findings from this EFA, we created a second, revised Portuguese version of the MAIA (MAIA-Pb), which was completed by Sample B consisting of a separate comparable group of 286 participants (62.9% female; M age ¼ 21.3, SD ¼ 4.7 years; age range ¼ 18-45 years).
Sample characteristics are shown in Table 1 . Participants of Sample A did not differ statistically from those in Sample B in terms of age or experience in mind-body practices, but Sample B had more female students. Both MAIA-P versions required approximately 10 minutes to complete. Fifteen days after Sample B was assessed, 20 participants from this sample were retested for test-retest reliability. Similar to the procedures in the original validation (Mehling et al., 2012) , 40 students additionally completed Portuguese versions of the State and Trait Anxiety Inventory (STAI; Silva, 2003) and the Five Facets of Mindfulness Questionnaire (FFMQ; Grego´rio & Gouveia, 2011) to probe convergent and discriminatory construct validity. Participants in the retest and construct validity groups did not differ statistically from those in Sample B in terms of age and sex. Participants also completed a questionnaire about sociodemographics and provided information about past and current experience in mind-body practices (e.g., yoga, meditation, martial arts, etc.; see Table 1 ).
MAIA Translation Into Portuguese
As recommended by Epstein, Santo, and Guillemin (2015) , we adapted the MAIA into Portuguese using a systematic translation with the aid of a focus group. Three native Portuguese speakers, fluent in English and familiar with the concepts of interoception and mindfulness, independently translated the 38 items of the English MAIA version into Portuguese. The three Portuguese versions were discussed by these experts to ensure the conceptual equivalence of the items. The consensus version was then cognitively tested in a 1-hour focus group of seven university students, led by two moderators who documented suggestions and comments and audio-recorded the meeting. Using the input from these focus-group participants and moderators (J. Mac and J. Mar), several items were revised for a consensual version of the questionnaire (MAIA-Pa).
Instruments
The MAIA (Mehling et al., 2012) . As noted in the introduction to this article, the MAIA is a self-report questionnaire with 32 items within eight scales that measure interoceptive bodily awareness: (a) Noticing (awareness of uncomfortable, pleasant, and neutral body sensations), consisting of four items (e.g., ''I notice when I am uncomfortable in my body.''), r ¼ .69; (b) Not-Distracting (tendency to self-distract or not from body sensations of pain or discomfort), consisting of three items (e.g., ''When I feel pain or discomfort, I try to power through it.''), r ¼ .66; (c) Not-Worrying (ability to maintain emotional balance with sensations (Abbasi, Ghorbani, Hatami, & Lavasani, 2015; Bornemann, Herbert, Mehling, & Singer, 2014; Brytek-Matera & Koziel, 2015; Calı´et al., 2015; Lin, Hsu, Mehling, & Yeh, 2017; Valenzuela-Moguillansky & Reyes-Reyes, 2015) . As these scales are the only three-item scales with reversed items, Mehling and collaborators developed three additional items for each scale, resulting in a preliminary 38-item questionnaire. Therefore, the current study tested the translated MAIA-P with the six additional preliminary items.
FFMQ (Baer, Smith, Hopkins, Krietemeye, & Toney, 2006) . The FFMQ is a 39-item questionnaire assessing five mindfulness dimensions: (a) the ability to observe body sensations; (b) the ability to describe emotions; (c) the ability to act with awareness; (d) the ability of nonjudging; and (e) nonreactivity to inner experience. The FFMQ has shown good convergent validity with the MAIA (Bornemann et al., 2014; Mehling et al., 2012) . Although the Portuguese version of the FFMQ (Grego´rio & Gouveia, 2011) has one item less than the original version, the five subscales have shown good reliabilities.
The STAI (Spielberger, 1983) . The STAI is a self-report questionnaire comprised of two 20-item scales that measure state and trait anxiety. As in the validation of the original MAIA, the trait anxiety scale was used as a discriminatory validity measure. The Portuguese version that we used resulted from multiple complex adaptation studies, and it has been shown to have adequate psychometric properties (alpha for state-anxiety: .91 for men and .93 for women; alpha for traitanxiety: .89) and relative independence between the scales (Lourenc¸o & Parreira, 2012; Silva, 2003) .
Data Analysis
Descriptive data (means and standard deviations), and distribution skewness and kurtosis were obtained for all variables derived from Sample A (MAIAPa), and we assessed the internal consistency of the translated MAIA-Pa scales. Subsequently, to explore the underlying factor structure of the MAIA-Pa, we subjected the 38 test items to EFA, using principal components analysis as the extraction method, with both obliquus direct oblimin and orthogonal varimax rotation methods, allowing for the factors on our Portuguese version to be interrelated or not. Noticing that all the primary outcomes were similar when applying both methods, we accepted the results from varimax rotation, and these are presented in this article. We confirmed that our data were suitable for factor analysis by testing for skewness and kurtosis (distribution between À1.5 and 1.5), Bartlett's Test of Sphericity, and Kaiser-Meyer-Olkin (KMO) measure for sample adequacy, judging them as adequate when the value was above .70 (p <.001; Leech, Barrett, & Morgan, 2005) . The factor count was limited to the theoretically assumed eight factors. After discussion of the EFA results, we made modifications to the questionnaire and repeated the statistical procedures described earlier on the revised version MAIA-Pb with a seven-factor structure. We confirmed the seven-factor structure of the MAIA-Pb through a CFA. The model fit was evaluated using CFI, RMSEA, SRMR, and the ratio v 2 /df, following recommendation values of Kline (2005) and Brown (2015) for an adequate model fit (CFI > 0.9; RMSEA <.08 [ideal if <.06]; SRMR <0.1 and v 2 /df <.3). Finally, for testing convergent and discriminatory validity of the MAIA-Pb, we calculated correlations with both FFMQ and STAI. Test-retest reliability was assessed with intraclass correlation coefficient using a two-way mixed model with measures of consistency, considering reliability as low if <.5, as moderate when between .5 and .75, as good between .75 and .9, and as excellent if > .9 (Koo & Li, 2016) .
Few values ( <5%) were missing, and Little's MCAR test (p > .05) indicated that these were missing at random. Therefore, all participants were included, and missing values were replaced by the mean value of the respective item scores. All statistical analyses were conducted using version 24.0 of SPSS for windows including AMOS (IBM Corp., 2017).
Results
The results from Bartlett's test ( 2 ¼ 3510.44; p <.001) and Kaiser-MeyerOlkin (KMO ¼ .786), as well as skewness and kurtosis values showed that our data were suitable for factor analysis. Table 2 shows the results of the EFA with similarities between items' distribution of the MAIA-Pa and the original MAIA, with all item loading >.49 on their keyed factor (explaining 60% of the variance), except for Item 4 (Noticing) and Item 14 (Not Worrying). However, the eight-factor structure was not confirmed. The eighth factor included only loose items (4, 14, and 17) with no relation to any of the original MAIA scales. Items 29 to 35, originally regarded as two different scales (Self-Regulation and Body Listening), loaded on one single factor. Items 4 and 14 showed low and crossed factor loadings and, therefore, were excluded from the MAIA-Pa. Regarding the Not-Distracting and Not-Worrying scales, we excluded Items 5, 6 (NotDistracting), and 11 (Not-Worrying) due to low factor loadings and low item-scale correlations ( <.48), which resulted in an increase of both scales' consistency reliability.
The resulting seven-factor structure of the Figure 1 , all items loaded on the expected factor, and factor loadings ranged from .50 to .97. Only five (1, 2, 4, 8, and 11) of the final 33 items showed factor loadings lower than .60. Table 3 shows means, standard deviations, and Cronbach's alphas for the seven scales, together with scale-scale correlations.
The internal consistencies of the MAIA-Pb scales varied between .61 (Noticing) and .86 (Attention Regulation), demonstrating that the psychometric properties of the Portuguese scales are sufficient to good. In addition, the seven scales of the MAIA-Pb were partly intercorrelated, as expected (Mehling et al., 2012) , and showed adequate values of test-retest reliability, particularly for the Emotional Awareness, Self-Regulation, and Trusting scales ( >.82). Regarding convergent validity, the MAIA-Pb scales correlated positively with FFMQ scales, except scale Noticing. Regarding discriminatory validity, Not-Distracting, Not-Worrying, and Trusting scales correlated negatively with STAI scales, but correlations did not reach statistical significance (Table 4) .
Discussion
In the present study, we developed a Portuguese version of the MAIA and examined its psychometric properties in two nonclinical Portuguese university student samples. To the best of our knowledge, this was the first adaptation and validation of a self-report interoception assessment tool for the Portuguese population. Considering previous concerns about the internal consistency of two MAIA scales-Not-Distracting and Not-Worrying (Mehling, 2016 )-in the current study, we worked with six additional items proposed by the Mehling team that added up to a 38-item preliminary version of a Portuguese MAIA-P for our field-test. Following a systematic translation based on a focus group with cognitive interviews, a revision of the questionnaire following the EFA results, and a CFA, we propose this final Portuguese version of the MAIA (MIAIA-P) with 33 items and seven factors showing acceptable to good psychometric properties. Due to the subjective self-report nature of the information collected by the MAIA (emotions and body sensations), achieving a conceptual equivalence (Sun & Pju, 2009 ) during the linguistic translation was a challenging process. Therefore, we followed a systematic translation as recommended by recent guidelines of Epstein et al. (2015) that had resulted from a systematic review of the efficacy of the most common and updated translation methods. With this in mind, the translators who participated in the current validation of the MAIA-P had high theoretical and practical knowledge in mind-body concepts and related therapies, and the process involved three independent translations followed by an in-person meeting to create a consensus version. Subsequently, a university student focus group was conducted and moderated by the authors of this study following focus-group moderation and analysis guidelines by Carey & Asbury (2016) and Krueger (2014) .
This validation study was conducted with native Portuguese speakers with similar demographic characteristics to those of previous studies, in terms of age (mean and range) and application context (academic; Abbasi et al., 2015; Calıé t al., 2015) . Overall, the EFA factor loadings of the items were very similar to the original English MAIA version. Furthermore, the combination of Items 29-35 into a single factor (named Self-Regulation) as suggested in the present study by EFA is in line with the theoretical development of MAIA (Mehling et al., 2012) , which pointed out five major dimensions for organizing the eight scales, and Self-regulation (Items 29-32) and Body listening (Items 33-35) were included in the same dimension Mind-Body Awareness. In our study, the EFA results showed that Item 4 had low and crossed factor loadings and was, therefore, excluded from the MAIA-P, similar to the Chilean version (ValenzuelaMoguillansky & Reyes-Reyes, 2015) . Other items (17, 19, 22, 23, 24, 25, 29, 30 , and 31) also had low (below .60) and crossed factor loadings, but their exclusion would not represent improvements in scales' internal consistencies, and a minimum loading value (.49) was accepted. At the same time, an improved combination of items for Not-Distracting and Not-Worrying scales was achieved by analyzing their factor loadings (greater than .60), item-scale correlation, and internal consistency of the scales if items were deleted. The exclusion of Items 5, 6, 11, and 14 appeared to improve the scales, but this interpretation should be considered carefully as, to our knowledge, this is the first time these new MAIA items were tested.
The seven-factor model structure was confirmed as adequate in the CFA. In fact, Lithuanian (Baranauskas et al., 2016) and Korean (Gim et al., 2016) validations also accepted adequate model fits with fewer factors than the original MAIA. In the Korean validation of the MAIA, the Items 29-35 also loaded on the same single factor, but the authors labeled that scale ''Return to Body'' (Gim et al., 2016, p.182 ). In our study, Items 29-31, which originally belonged to the Self-Regulation scale, also loaded (with low cross-loadings) on Factor 4, which corresponds to the Attention Regulation scale. This may be explained by the fact that the Portuguese expressions used in the SelfRegulation items are somehow similar to the ones used in the Attention Regulation scale, which indicate control of attention through a behavioral or internal self-regulation.
Scale-scale intercorrelations confirmed that the scales were relatively independent, except the Attention Regulation and Self-Regulation scales (r ¼ .64). One should note that this correlation value is comparable with the higher interscale correlation values reported in the original English version (r ¼ .60) and in the Italian and Chilean-Spanish validations of the MAIA (r ¼ .62 and r ¼ . 68, respectively; Calı´et al., 2015; Valenzuela-Moguillansky & Reyes-Reyes, 2015) . As shown on the path diagram (Figure 1) , the correlations between scales and specially those between Attention Regulation and Self-Regulation scales (r ¼ .75; even though our Self-regulation scale is an aggregation of original Self-Regulation and Body Listening scales) are comparable with the results of Valenzuela-Moguillansky and Reyes-Reyes (2015) and Gim et al. (2016; r ¼ .66 and r ¼ .83, respectively) . Regarding the descriptive statistics of the Portuguese MAIA, we found that Items 2, 21, 22, and 23 presented higher means in comparison with the other items, which led to higher values of positive kurtosis. We think that this may have been caused by the fact that all of these items refer to positive body sensations and positive emotions, which can possibly be more easily noticed and expressed than negative ones.
The internal consistency of the Portuguese MAIA scales was good (Noticing and Not-Worrying scales) to very good. Also, the model found in the present study has moderate or good test-retest reliability, in four and three scales, respectively. In addition, we found good values for convergent validity of Portuguese MAIA but not for its discriminatory validity, contrasting with previous studies that showed stronger negative associations between MAIA and STAI-T (especially with the Not-Worrying scale). Still, the correlations between MAIA and FFMQ scales and the lack of an association between MAIA scales and STAI-T confirm that the MAIA scales are assessing a mindful style of interoceptive bodily awareness rather than an anxiety-driven style. We suggest the application of the Portuguese MAIA in samples with a high number of mind-body practitioners to assess criterion validity and discrimination between groups, as well as using the MAIA questionnaire in intervention studies so we can analyze its sensitivity to change for assessing intervention effects. Finally, we would like to note that, although the present validation included a relatively large sample (total n ¼ 486) with fair sex distribution (total 59% females), the sample was not representative of the general Portuguese population.
Conclusions
This study showed that this Portuguese version of the MAIA (the MAIA-P) has acceptable psychometric properties. EFA suggested a seven-factor model with 33 items, which was confirmed by CFA in a separate sample with satisfactory goodness of fit indices. Furthermore, the MAIA-P shows good reliability (internal consistency and test-retest reliability) and acceptable convergent validity, and for discriminatory validity, it has no correlation with an anxiety inventory. In summary, the present study showed that the MAIA-P (available online at https://www.osher.ucsf.edu/maia/) is an appropriate tool to assess interoceptive awareness in the Portuguese population and can be applied in research and further assessed for its validity in clinical settings.
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